Methylene blue simulated wastewater was treated with a UV-H 2 O 2 combined system. Influences of factors such as reaction time, initial pH value and H 2 O 2 dosage were investigated, and the reaction kinetics of the process was explored. Results showed that the degradation of methylene blue happened only in the presence of both conditions: UV irradiation and H 2 O 2 addition. Initial pH and H 2 O 2 dosage had a remarkable influence on the degradation efficiency. Through several groups of univariate experiments, the optimum pH and H 2 O 2 dosage of the photolysis process were found to be 4-5 and 0.165 mL 30% H 2 O 2 per milligram of methylene blue, respectively. The photolysis process was relatively fast at the initial stage and, 20 min later, it was approximately in accordance with the first-order kinetic equation. by guest L. V. Jian-xiao et al. | Decoloration of methylene blue wastewater using a UV-H 2 O 2 combined system Journal of Water Reuse and Desalination | 01.1 | 2011 Downloaded from https://iwaponline.com/jwrd/article-pdf/1/1/45/375876/45.pdf by guest According to the above analysis, for the reaction that is in accordance with the first-order kinetic equation, ln(C t / C 0 ) ∼ t curve should be a straight line, and vice versa. Summing up the above, the degradation process of methylene blue by UV-H 2 O 2 was in accordance with the first-order kinetic equation after 20 min.
INTRODUCTION
With the rapid development of the printing and dyeing industry in China, its effluents have become one of the most important water pollution sources. The printing and dyeing effluents are very complex, usually containing some remaining dyes, some sizing agents, some surfactants and some accessory ingredients amongst others. Besides, many dyes are very toxic and can cause serious damage to human beings even at very low concentration. China is a major manufacturing country of dyes; dye production accounts for almost 60% of the total output of the world.
In summary, it is very important and very urgent for China to explore effective wastewater treatments for printing and dyeing effluents (Dai et In this study, methylene blue simulated wastewater was treated with the UV-H 2 O 2 combined system. Influences of factors such as reaction time, initial pH and H 2 O 2 dosage were investigated, and the reaction kinetics were explored.
EXPERIMENTS Experimental object
Methylene blue, a cationic dye, is usually used in the dyeing of paper, linen and silk textiles, or in the painting of bamboo, wood and so on. It can also be used in the manufacturing of ink, lake colour, or in the staining of organisms and bacteria tissues, among other purposes.
The structure of methylene blue is relatively stable compared with other dyes, so the traditional treatment methods used for dyeing wastewater cannot degrade it effectively, which made it our experimental object.
The molecular and structural formulas of methylene blue are shown in Table 1 .
Instruments and reagents
The main experimental instruments and reagents used in this study are exhibited in Tables 2 and 3, respectively.
Experimental equipment
The structure of the multifunctional photochemical reactor is shown in Figure 1 .
The light source is a medium pressure mercury lamp of 300 W, whose spectrum distribution is shown in Figure 2 , with dominant wavelength 365 nm. The mercury lamp is placed in a quartz sleeve, through which cooling water is circulated to remove excess heat emitted by the mercury lamp and keep the reaction at room temperature. The quartz sleeve is provided with an exterior ground joint, so it can be fitted tightly into the hardened glass reactor which has an interior ground joint and in which the reacting solution is loaded. Thus the reacting solutions can be directly irradiated Figure 3 . were all carried out under these two conditions.
Influence of reaction time
A 300 mL methylene blue solution with the concentration of 30 mg/L was prepared. After being added into 3 mL 30% H 2 O 2 , the solution was poured into the multifunctional photochemical reactor. Experimental steps were as above, and the sample drawing interval was set to be 10 min. The relationship between decoloring ratio and reaction time is shown in Figure 4 .
It is clear in Figure 4 that the decoloring ratio increased very rapidly during the initial stage of the reaction and, after 20 min, it began to slow down. The ultimate decoloring ratio was beyond 80% during the investigated reaction time of 150 min. To save time and ensure rapid progress in the investigation, the reaction time was chosen to be 30 min in all the following experiments in this study.
Influence of initial pH
Several groups of 30 mg/L methylene blue solutions with a volume of 100 mL were prepared and adjusted to different 
Influence of H 2 O 2 dosage
Several groups of 30 mg/L methylene blue solutions with the volume of 100 mL were prepared and adjusted to pH 4. After being added into different volumes of 30% H 2 O 2 , which was respectively 0 mL, 0.1 mL, 0.2 mL, 0.3 mL, 0.5 mL, 0.8 mL, It is clear in Figure 7 that, for the three methylene blue solutions with different concentrations, the ln(C t /C 0 ) ∼ t curves were all very steep at the beginning, and then the slopes tended to decrease with time. Yet after 20 min, the slopes of ln(C t /C 0 ) ∼ t curves remained almost unchanged, and the three curves could all be very well regressed to a straight line. The regression results are shown in Table 4 .
According to the chemical reaction kinetics theory, for a reaction that is in accordance with the first-order kinetic equation, there must be:
The integral calculation of the above equation can lead to:
where C 0 refers to the initial concentration of the reactant;
C t was the remaining concentration of the reactant at time t, and k was rate constant. 
